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wherein W is a (substituted) lactam ring. A is an alkylene or alkyieneoxy group or the like, X is O, S. NH or CH, Is 
an f™^o. hydroxy or lower alkoxy group. is H. alkyi group or the like. R^ is an alkyi or phenyl group or the lite, and 

• 'L. ^ ^ ^® ^ ^ « medidne comprising such a compound as an active 

ingredient. The compound is excellent in the effect of towering blood glucose and lipid. 
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an amino, hydroxyamino, hydroxyalkylamino, monoalkylamino, dialkylamino. cyclic amino, hydroxy or lower alkoxy 
group), r2 is a lower alkyi, hydroxyalkyi, alkoxyalkyi or halogenoalkyi group, COY^ (In which has the same meaning 
as defined above), or a phenyl, pyridyl or aralkyi group which may be substituted, and is a hydrogen or halogen 
atom, or an alkyI, alkoxy, halogenoalkyi * amino, hydroxy or acyl group, or a salt thereof, 

10009] According to the present invention, there is also provided a medicine comprising the a-substltuted phenylpro- 
pionic acid derivative represented by the general formula (1) or the salt thereof as an active ingredient. 
[001 0] According to the present invention, there is further provided a medicinal composition comprising the a-substi- 
tuted phenylpropionic acid derivative represented by the general formula (1) or the salt thereof and a pharmaceutically 
acceptable carrier. 

[001 1] According to the present invention, there is still further provided use of the a-substituted phenylpropionic acid 
derivative represented by the general formula (1) or the salt thereof for a medicine. 

[0012] According to the present Invention, there is yet still further provided a method of treating diabetes mellitus 
and/or hyperlipemia, which comprises administering the a-substituted phenylpropionic acid derivative represented by 
the general formula (1) or the salt thereof to a patient 

[001 3] The compounds (1 ) according to the present Invention are excellent In the effect of lowering blood glucose and 
lipid and are hence useful as agents for preventing or treating diabetes mellitus. hyperlipemia, obesity and the like. 
[001 4] The above and other objects, features and advantages of the present invention will be readily appreciated as 
the same becomes better understood from the preferred embodiments of the present invention, which will be described 
subsequentiy In detail, and from the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] The lactam ring represented by W in tiie a-substituted phenyfprQpionic acid derivatives accoiding to the 
present Invention, which are represented by the general formula (1). is preferably selected from among, for example, 
groups represented by tiie following (W-1) to (W-9): 
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wherein is a hydrogen or halogen atom, an alkyl. alkoxy, halogenoalkyi, amino, hydroxy, cyana caibamoyl. acyl. 
nitro, caiboxy or sulfonamide group, or a phenyl or benzyloxy which may be substituted, is a t^drogen atom, an alM 
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group, or an aryl. aralkyl or pyridyl group which may be substituted. is a hydrogen atom or a lower alky! group, is 
a lower alkyl. phenyl or aralkyl group, 2^ is O. S, CH2 or NR^ (in which has the same meaning as defined above), 
is N or CH. and m is an integer of 1 to 4. 

[0016] In the above formulae, the alkyl groups represented by R^ and R^ are preferably linear or branched alkyl 

5 groups having 1 to 8 carbon atoms. Examples thereof include methyl, ethyl, n-propyl, isopropyl. n-butyl. sec-butyl, tert- 
butyl, pentyl, hexyl. heptyl and octyl groups. The alkoxy group represented by R^ is preferably a linear or branched 
alkoxy group having 1 to 8 carbon atoms. Exanriples thereof include methoxy. ethoxy, propoxy. butoxy. pentyloxy. hexy- 
loxy, heptyloxy and octyloxy groups. Exanples of the halogen atom include fluorine, chlorine, bromine and iodine 
atoms. The halogenoalkyi group is preferably an alkyl group substituted by 1 to 3 halogen atoms and having 1 to 8 car- 

10 bon atoms. Examples thereof include trifluoromethyl, trichloromethyl and tribromomethyl groups. Examples of the acyl 
group include alkanpyl groups having 1 to 9 carbon atoms, such as Ibrmyl. acetyl and propionyl groups, and aroyl 
groups such as a benzoyl group. Exanples of substituents on the phenyl or benzytoxy group include the alkyl groups, 
alkoxy groups, halogen atoms, halogenoalkyi groups and acyl group, which have been mentioned above, and besides 
amino, hydroxy, cyano. cartDamoyl. nitro, carboxy, sulfonamide, phenyl and benzyloxy groups. 

75 10017] The lower alkyl groups represented by R^ and R^ are preferably linear or branched alkyl groups.having 1 to 6 
carbon atoms. Examples thereof Include methyl, ethyl, n-propyl, isopropyl. n-butyl. isobutyl and sec-butyl groups. Exam- 
ples of the aryl group represented by R^ include aryl groups having 6 to 14 carbon atoms, such as phenyl and naphthyi 
groups. Examples of the aralkyl groups represented by R^ and R^ include phenyI-Ci.6-aIkyl groups such as benzyl and 
phenetyl groups. Examples Of substituents on the aryl. aralkyl or pyridyl group represented by R^ include the same sub- 

20 stituents as those mentioned in the phenyl group represented by R^. The group W is particularly preferably (W-1), (W- 
2)(W-4)or(W-5). 

[0018] The group A in the general formula (1) is preferably a linear or branched alkylene group having 1 to 8 carbon 
atoms, which may be substituted by 1 to 5 hydroxy groups, a linear or branched alkyleneoxy group having 1 to 8 carbon 
atoms, which may be substituted by 1 to 5 hydroxy groups, or a linear or branched alkylenecarbonyl group having 2 to 

25 9 carbon atoms, which may be substituted 1 to 5 hydroxy groups. Specific examples of A include ethylene, trimeth- 
ylene. propylene, tetramethylene, butylene, ethyleneoxy. trimethyleneoxy. 2-hydroxytrimethyleneoxy, propyleneoxy. 
butyleneoxy. methylenecartxDnyl, ethylenecarbonyl and trimethylenecarbonyi groups. Of these, the ethylene, trimethyl- 
ene, ethyleneoxy and 2-hydroxytrimethyleneoxy groups are particularly prefen-ed. 
[0019] An atomic group represented by X is preferably an oxygen atom. 

30 [0020] With respect to the groups represented by and Y^, the alkyl moieties of the mono- or dialkylamino groups 
or hydroxyalkylamino groups are linear or branched alkyl groups having 1 to 6 carbon atoms. Exarriples thereof Include 
methyl, ethyl, n-propyl, isopropyl. n-butyl, isobutyl. sec-butyl and tert-butyl groups. Examples of the cyclic amino groups 
include 4-membered to 7-membered cyclic amino groups such as piperazinyl. piperklinyl. pyrrolidinyl and azetidinyl 
groups. Examples of the alkoxy groups include linear or branched alkoxy groups having 1 to 6 carbon atoms, such as 

35 methoxy, ethoxy. propc»ey and butoxy groups. 

[0021] Examples of the lower alkyl groups represented by R^ and R^ include finear or branched alkyl groups having 
1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl. sec-butyl and tert-butyl groups. 
[0022] The hydroxyalkyi group represented by R^ is preferably a hydroxy-Ci.6-alkyl group. Examples thereof include 
hydroxyethyl and hydroxypropyl groups. The alkoxyalkyi group represented by R^ is preferably a C^.6-alkDxy-Ci.6-alkyl 

40 group. Examples thereof include methoxyethyl, ethoxyethyl and methoxypropyl groups. The halogenoalkyi group repre- 
sented by R^ is preferably an alkyl group substituted 1 to 3 halogen atoms and having 1 to 6 cartx)n atoms. Exannples 
thereof include trifluoromethyl and trifluoroethyl groups. 

[0023] Examples of the aralkyl group represented by R^ include phenyl-Ci^-alkyl groups such as benzyl and phenetyl 
groups. Examples of substituents on the phenyl, pyridyl or aralkyl group represented by R^ include alkyl groups, alkoxy 
45 groups, halogen atoms, halogenoall^ groups, acyl groups, amino group, hydroxy group, cyano group, carbamoyl 
group, nitro group, carboxy group, sutfonamide group, phenyl group and benzyloxy group. R** is preferably a hydrogen 
atom. R^ is preferably a lower alkyl group. 

[0024] The alkyl group represented by R^ is preferably a linear or branched alkyl group having 1 to 8 carbon atoms. 
Examples thereof include methyl, ethyl, n-propyi, isopropyl. n-butyl, sec-butyl, tert-butyl, pentyl, hexyl. heptyl and octyl 

so groups. The alkoxy group represented by R^ is preferably a linear or branched alkoxy group having 1 to 8 carison atoms. 
Exanrples thereof include methoxy, ethoxy. propoxy. butoxy. pentyk)xy, hexyloxy. heptyloxy and octyloxy groups. Exam- 
ples of the halogen atom include fluorine, chlorine, bromine and iodine atoms. The halogenoalkyi group is preferably an 
alkyl group substituted by 1 to 3 halogen atoms and having 1 to 8 carbon atoms. Examples thereof include trifluorome- 
thyl. trichloromethyl and tribromomethyl groups. Examples of the acyl group include alkanoyi groups having 1 to 9 car- 

55 bon atoms, such as formyl. acetyl and propionyl groups, and aroyl groups such as a benzoyl groip. R^ is preferably a 
hydrogen atom, 

[0025] The compounds (1) according to the present Invention may include various kinds of pharmaceutically accept- 
able solvates such as hydrates, and those of polymorphism. Since the compounds (1) according to the present inven- 
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tion have an asymmetric carbon atom, stereoisomers exist All these isomers are included in the present invention. 
[0026] No particular limitation is imposed on salts of the compounds (1) according to the present Invention so far as 
they aie pharmaceutrcally acceptable salts. Preferable examples of such salts include hydrogen hallde salts such as 
hydrofluorides, hydrochlorides, hydrobromides and hydriodides; inorganic acid salts such as carbonates, nitrates, per- 
chlorates. sulfates and phosphates; lower alkyl-sulfonates such as methanesulfonates. ethanesulfonates and trifluor- 
omethanesulfonates; arylsulfonates such as benzenesulfonates and p-toluenesulfonates; organic acid salts such as 
fumarates. maleates. succinates, citrates, tartrates and oxalates: amino acid salts such as glutamates and aspartates; 
and salts with alkali and alkaline earth metals such as sodium, potassium and calcium. 

[0027] The compounds (1) according to the present invention can be prepared, for example. In accoixlance with any 
of the following Preparation Processes 1 to 8. 
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<Preparation Process 1> 

Case of = H and X = 0 in the general formula (1): 
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wherein R^. W and A have the same meanings as deTined above, is an alkyleneoxy group which may be substi- 
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tuted by at least one hydroxyl group. is an amino, hydroxyl or lower alky! group. is a leaving group, and is a 

halogen atom. ^ . * n • a 

[00281 More specifically, a compound (1-1) according to the present invention is prepared m the following -rianner A 
compound represented by a general formula (2) is reacted with a compound represented by a general fo^j^'^ W-H to 

s form a compound represented by a general formula (5) (Step 1). The 4-substitution product of compounds (5) may also 
be synthesized by the reaction of a compound represented by a general formula p « <f -^^^^^^^ 
a general fomnula (4) (Step 2). The compound (5) is then subjected to a Wrtbg reaction with ("^ethoxymetfvOt^^pheny^ 
ptosphonium chloride (Step 3). and the resultant compound represented by a general fomiula (^^.s reafled with its 
coTe'sponding alcohol to foSn L, acetal derivative represented by a gene^l formula (7) (Step ^^^^^/f ^^^^^^^^^^ 

10 is then reacted wHh trimethylsilyl nitrile to fom, a compound represented by a genera f "^Iff ^j^^J^Shr^^^^ 
compound (8) is hydrolyzed or reacted wrth an alcohol In the presence of an aad catalys (Step 6). whereby thecom- 
pZl (1.1) according to the present invention can be prepared. The individual steps wfll hereinafter be descnbed m 
detail. 

IS Steo 1 : 

[0029] The compound (2) is reacted with the conpound W-H in the presence of proper base and solvent, whereby 

raosT^^SrSlS^^SSprepared by halogenation or sulfonylation of the temiinal hydroxy group in the ben- 
20 LldehydederivafivesubstitutedbyahydroxyaltoxygrouporhydroxyalMgw^^ 

merdaily available reagent or synthesized in accordance with aknown rnethod Po^.e^nple a ^^^^^^"^ 
Journal of Heterocyclic Chemistry. & 243 (1969) or Japanese Patent Applicaton Laid-Open Na 92228^996^ Exarn- 
. pies of the leaving group (Q^) thereof include halogen atoms such as chlorine, bromine and iodine atoms, and meth- 
Sn^SfSJloxy. piluenesulfbnytoxy and trifluoro,T.eth8nesulfonyloxy groups. Of these, the methanesulfonyloxy group 

^ ^'"'SI? S the base used in the reaction of the compound (2) with the compound W-H include sofium 
hydride, calcium hydride, potassium t-butoxide. sodium hydroxide, potassium hydroxide and pota^ium "^onat*- No 
f»rticular limitation is imposed on the solvent used herein so far as it does not affect the reaction. Bamples of the sd- 
S us^l include etherJ^ch as tetrahydrofuran and dioxane; hydro^rbons ''^'^^^^^^^ 

30 suchasdimethylfomiamide.dimethylacetamideandN.methyI.«-pyrrolidone:arKfsulfc«^^ 

The reaction is carried out in a temperature range of from a temperature under ^^^'^^ a r€fli« ter^^^^^ 
heating. It is particularly preferred to conduct the reaction by heating and stimng the reactants at70to100.Cfor2to5 
hours in the presence of potassium carbonate In dimethylfonnamida 

95 Steo 2: 

[0032] The compound (3) which is a starting material can be prepared, for example. Br.ac(»^ 
iesaibed in JourSi of Medidnal Chemistry. U 1038 (1968): or Journal of Medicinal Chemistry. 38. 30 09^- ^ 
compound (3) is reacted wHh the p-halogenobenzaldehyde derivative (4) m^e presence of P^oP^-^^ase and 
wheS,yth^compound (5) can be obtained. Examplesofthehalogenatomtfintheap-halog^^^ 
ative(4) include, fluorine, chlorine, bromineandiodineatoms. with the fluonne atom bemgpart^^^ 

pies of the base used in this reaction include sodium hydride, potassium t-bi*»dde sodium »f ^f^P"^""" 
hydroxida No particular limitation is imposed on the solvent used herein so f&r^rtdoes not aff^^^ 
^es of the solvent used include ethers such as tetrahydrofuran and dioxane; hydrocarbons such as benzene and tolu- 
ene; amides such as dimethylfbm«m.de. dimethylacetamide and N-methyl-ouyrrolidone; and sulto»des su^as 
dimethyl sulfoxide. The reacfion is carried out inatemperaturerangedfromateni^^ 
temperLire under heating. The reacUon time is about0.5to24hours.ftispa,tcularlyp^^^^^ 
by adding sodium hydride little by little to a dimethyl sultoxide solution of a mixture of the compound (3) and the com- 
pound (4) under ice cooOng and then stining the resultant mixture fori to 3 hours at room temperature or sa 



40 



4S 



SO 



S te p 3 : 



[00331 The comitound (S) is sutjjected to the WitBg reaction with (melhoxymethyOtriphenylphosphonium cfilonde. 
which is a commercially available reagent, in the presence of proper base and solvent, wherry the coripound 6) can 
55 be obtained (the compound (6) is obtained as a mixture of £2]. Examples of the base used in this reactionjndude n- 
butyirithium, sec-butylHthium. fithium diisopropylamide, potassium t- butoxide and sodium mettiox.de. No particular Iir^ 
itation is imposed on the solvent used herein so far as rt does not affect the reaction. Examples thereof ^^^^^^ 
such as diettiyl ettier and tetrahydrofuran; hydrocarbons such as benzene and toluene; and alcohols such as ethanol. 
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It is particularly preferred to conduct the reaction by pr^aring lithium diisopropylamide in a flask containing tetrahydro- 
furan and stirring the reaction mixture at a reaction temperature of from -lO^C to 20''C for about 3 to 5 hours. 

[0034] The compound (6) is reacted with its con-esponding alcohol In the presence of an acid catalyst, whereby the 
compound (7) can be prepared. 

[00351 When the alcohol has a low boiling point, the alcohol Itself is used as a solvent When the alcohol has a high 
boiling point on the other hand, a hydrocarbon such as benzene or toluene, or an amide such as dimethylformamide or 
dimethylacetamide n^y be used as a solvent. Examples of the acid catalyst Include p-toluenesulfonic acid and meth- 
anesulfonic acid. The reaction is carried out in a temperature range of from a warming temperature to a reflux tenper- 
ature under heating. The reaction time is about 1 to 24 hours. 

I 

[0036] The compound (7) is reacted with an excess amount of trimetliylsilyl nitrile In the presence of a boron trif luoride 
etherate catalyst in methylene chloride, whereby the conpound (8) can be prepared. The reaction is can-ied out at a 
temperature of from 0 to ao^C for about 0.5 to 2 hours. 

Step 6 : 

[0037] In general, the compound (8) is l^rolyzed under basic conditions, whereby the compound (1 -1) according to 
the present invention can be prepared. Exanples of the base used include sodium hydroxide and potassium hydroxide. 
As a solvent for the reaction. Is used a mixed solvent of ethanol-water. dioxane-water or the like. The reaction Is carried 
out in a temperature range of from OO^'C to a reflux temperature for about 0.5 to 5 hours. An ester derivative con-espond- 
ing to the compound (M) can be prepared by using a compound in which In the compound (1-1) according to the 
present invention is NHg. and heating this compound and an alcohol with stirring In the presence of a catalytic amount 
of a Lewis add such as titanium tetrachloride In 1 N hydrochloric acid. 
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55 wherein W, R^. R^. Y^. A, ancJ have the same meanings as defined above, and means A or a single bond. 
(00381 More specifically, a benzaldehyde derivative represented by a general formula (9) is allowed to react in the 
same manner as in Step 3 to Step 6 described in Preparation Process 1 to form a compound represented by a general 
formula (10). The benzyl group which is a protecting group is then removed from the compound (10) to obtain a com- 
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pound represented by a general formula (11) (Step 7), After the terminal hydroxy group of this compound is converted 
into a leaving group (Q^) (Step 8). the resultant compound is allowed to react in the same manner as in Step 1 of Prep- 
aration Process 1, whereby the compound (1-1) according to the present invention can be prepared. When A*" in the 
compound represented by the general formula (1 1) is a single bond, the compound is subjected to a condensation reac- 
tion with a compound represented by the general formula (3). whereby a compound (1-2) according to the present 
invention can be obtained (step 9). The individual steps will hereinafter be described. 

Step 7 : 

[0039] The compound (9), which is a starting material, is purchased as a commercially available reagent or synthe- 
sized in accordance with a known method [for example, a method described In Journal of Heterocyclic Chemistry. 
243 (1969) or Japanese Patent Application Laid-Open No. 92228/1996]. and is converted into a compound of the gen- 
eral formula (10) In the same manner as in Step 3 to Step 6 described in Preparation Process 1. This compound (10) 
is reduced by catalytical hydrogenation. whereby the compound of the general formula (11) can be prepared. Examples 
of the catalyst used in this reaction include palladium catalysts such as palladium on charcoal, palladium black and pal- 
ladium hydroxide: platinum catalysts such as platinum oxide and platinum black; and nickel catalysts such as Raney 
nickel. No particular limitation is imposed on a solvent used so far as it does not affect the reaction. Examples thereof 
include methanol, ethanol. dioxane, dimethylformamide, acetic acid and a mixed solvent of ethanol-acetic add. The 
reaction is can'ied out at atmospheric pressure or under pressure at room tenperature or under heating at about 60 to 
100«C. 

Step 8: 

[0040] The compound (12) is prepared by halogenating or sulfonylating the terminal hydroxy group of the phenylpro- 
pionic acid derivative (11). the benzene ring of which has been substituted by a hydroxyalkoxy group, hydroxyalkyl 
group or hydroxyalkanoyi group, in the presence or absence of a base and a solvent. Examples of the leaving group 
(Q^) thereof include halogen atoms such as chlorine, bromine and iodine atoms, and methanesulfonyloxy; p-toluenesul> 
fonyloxy and trifluoromethanesulfbnyloxy groups. Of these, the methanesulfonyloxy group is particularly preferred. No 
particular limitation Is imposed on the solvent used in the reaction so far as it does not affect the reaction. Exanoples of 
the solvent used Include chlorinated hydrocarbons such as methylene chloride artd chloroforni; ethers such as tetrahy- 
drofuran and dioxane; hydrocarbons such as benzene and toluene; amides such as dimethylformamide. dimethylaceta- 
mide and N'methyl-a-pyrrolidone: and sulfoxides such as dimethyl sulfoxide. Examples of the base used include 
triethylamine, pyridine, 4-dlmethyianfiinopyridine, sodium hydride, sodium hydrcxide and sodium carbonate. 
[0041] The compound (12) thus obtained can be converted into the compound (1-1) according to the present inven- 
tion in the same manner as in Step 1 of Preparation Process 1 . . 

Step 9: 

[0042] Among the compounds represented by the general formula (1 1). a compound in which A^ is a single bond can 
be converted into the compound (1-2) according to the present invention by a Mitsunobu reaction (see Organic Reac- 
tion 42, 335) with a compound represented by the general formula (3), which has been described in Preparation Proc- 
ess 1. More specifically, each 1 to 3 equivalents of triphenylphosphine and dialkyi (dimethyl, diethyl or diisopropyl) 
azobiscarboxyiate are added to a solution of the compound (3) and compond (1 1) in methylene chloride, tetrahydro- 
furan. benzene, toluene, ether, dioxane or dimethylformamide, and the reaction Is conducted in a tenrperature range of 
from -S^'C to a reflux temperature under heating for about 1 to 24 hours, whereby the compound (1-2) according to the 
present invention can be obtained. 
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wherein W. A. R^, R^, a\ and have the same meanings as defined above, and is 0, S or CH2. 
10043] A compound represented by the general formula (9) is condensed with a compound represented by a general 
formula (13) to form a compound represented by a general fomiula (14) (Step 10). The compound thus obtained is 
allowed to react in the same manner as in Step 6 and Step 7 of Preparation Process 2, whereby a compound repre- 
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sented by a general formula (16) can be obtained. Subsequently, the compound (16) can be converted into a compound 
(1-3) according to the present Invention In the same manner as in Step 8 and Step 1 of Preparation Process 2. When 
in the compound represented by the general formula (16) is a single bond, the compound is subjected to a Mitsu- 
nobu reaction In the same manner as iri Step 9 of Preparation Process 2. whereby a compound (1-4) according to the 
5 present invention can be obtained. Step 1 0 will hereinafter be desaibed in detail. 

Stepip: 

[0044] The compound (13), which Is a starting material, can be purchased as a commercially available reagent or 
10 prepared in accordance with a known method [for example, a method described in Organic Synthesis Collect. Volume 
II, 387. Japanese Patent Application Laid-Open No. 136391/1994, or the like]. This compound is condensed with the 
compound represented by the general formula (9) in the presence of a proper base or catalyst, whereby the compound 
(a mixture of E:Z) of the general formula (14) can be prepared. Examples of the base used in the reaction include 
sodium hydride, potassium t-butoxide and pyridine. When the catalyst is used, piperidine and acetic add. piperidinlum 
75 acetate, piperidinlum benzoate, or the like may be used. No particular limitation is imposed on a solvent used so far as 
It does not affect the reaction. Examples of the solvent used include ethers such as tetrahydrofuran and dioxane: hydro- 
carbons such as benzene and toluene; amides such as dimethyKormamide. dimethylacetamide and N-methyl-a-pyrro- 
lidone; and sulfoxides such as dimethyl sulfoxida 
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wherein W. A. Y\ r2 r3 and have the same meanings as defined above. R» is a lower alky! group, and X is 0 
or NH. 

[0045] More specificaily. a compound represented by a general formula (17) is converted into a compound (1-5) 
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according to the present invention by an ordinary alkylating method (Step 11). Subsequently, this compound is hydro- 
lyzed or reacted with any of various amines, whereby a compound {1-6) according to the present invention can be pre- 
pared (Step 12). Alternatively, the compound (5) and a compound (18) are successively treated in the same manner as 
in Step 10 of Preparation Process 3 and Step 7 of Preparation Process 2, whereby the compound (1-5) according to 
5 the present invention can also be obtained. The individual steps will hereinafter be described. 

Step 11 : 

[0046] The compound represented by the general formula (17). which is a starting material, can be synthesized in 
10 accordance with a known method [for exanple, a method described in Organic Synthesis Collect. Volume III. 586 
(1955): Journal of Chemical Society, 1808 (1951); Synthesis, 793 (1992); Japanese Patent Application Laid-Open No. 
325263/1996; or the like]. This compound or a salt thereof is reacted with a halide (iodide, bromide or chloride), 
whereby the compound (1 -5) according to the present invention can be obtained. This reaction is earned out in the pres- 
ence of a base in a proper solvent. Exanples of the solvent used include dimethylformamide. dimethyl sulfoxide, meth- 
15 anol. ethanol, ethoxyethanol. tetrahydrofuran. dioxane and acetonitrile. Examples of the base used include 
triethylamine. N.N-diisopropylethylamine. pyridine, sodium hydroxide, potassium hydroxide, potassium carbonate, 
sodium hydrogencarbonate. sodium hydride and potassium hydrida The reaction is performed at room temperature or 
under heating with stimng. 

20 Step 12 : 

[0047] The conpound (1-5) according to the present invention is hydrolyzed in the presence of proper solvent and 
base, whereby the conrpound (1-6) according to the present Invention can be obtained as its corresponding carboxylic 
acid. Alternatively, the compound (1-5) according to the present invention is reacted with any of various amines in the 
25 presence or absence of a solvent, or the above carboxylic acid is converted into an active derivative (for example, an 
acid halide or mixed acid anhydride) and then reacted with any of various amines, whereby the conrpound (1-6) accord- 
irig to the present invention can be prepared. With respect to the solvent and base used in the hydrolysis, the same con- 
ditions as those in Step 6 of Preparation Process 1 may be used. 

<Preparatlon Process 5> 

Case of = H and X = S in the general formula (1): 



40 



45 




C 1 - 8) 

Wherein W. A, R^. r3 and have the same meaning as defined above. 

10048] More ^ecifically, a conrpound represented by a general formula (20) is hydrolyzed under basic conditions and 
then reacted with Its corresponding halide. whereby a compound (1-7) according to the present invention (Step 13). 
This compound is further converted into an active carboxylic acid derivative and then reacted with any of various 
amines and alcohols, whereby a compound (1-8) according to the present invention can be prepared (Step 14). The 
individual steps will hereinafter be described. 
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Step 13 : 

10049] The compound represented by the general formula (20) (EP 0787727.A1). which is a starting material, fe 
hydrolyred under basic condrtions and then readed with Hs corresponding halide. whereby the compound 
5 ing to the present invention can be prepared. Specifically, after the compound of the general formula (20) b gentiy 
heated to reflux for 0.5 to 1 hour in a 1 5% aqueous solution of sodium hydroxide, a methanol solution of the correspond- 
ing halide (iodide, bromide or chloride) is added at room temperature, and the mixture is stirred for about 1 to 3 hours, 
whereby the corrpound (1-7) according to the present invention can be obtained. 

10 Step U : 

100501 The carboxylic acid, which is the compound (1-7) according to the present invention, is converted into an active 
derivative (for example, an add halide or mixed add anhydride) and then reacted with any of vanous amines and alco- 
hols, or the compound (1-7) according to the present invention is reacted with any of various amines and alcohols in the 
presence of a proper condensation agent whereby the compound (1 -8) according to the present invention can be pre- 

DcirBCi 

[0051] Examples of the condensation agent used include carbonyldiimidazole. 1-hydroxy-2(1 H).pyridone. N-hydrox- 
ysucdnimide. diphenylphosphorylazide. N.N^icyclohexylcarbodiimide and 1-ethy|.3K3-dimethylaniinopropyi)-carbodi. 
imide hydrochloride. The reaction is carried out In the presence of a proper base, for example, an organic base such as 
20 triethylamine or pyridine, according to the kind of the condensation agent used. 
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wherein W, A. A\ A^, y^, h\ r2, r3 and have the same meanings as defined above. 

[00521 More specifically, after a compound (21) is reacted with a compound (22) to form a compound (23) (Step 1 5), 
exactly the same reactions as in Steps 4, 5, 6 and 7 of Preparation Process 2 are conducted, whereby a compound (24) 
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can be prepared. After the terminal hydroxy group of the resultant compound (24) is converted Into a leaving group (Q^) 
in the same manner as in Step 8 of Preparation Process 2, the resultant compound Is allowed to react in the same man- 
ner as in Step 1 of Preparation Process 2, whereby a compound (1 -10) according to the present invention can be pre- 
pared. When A"" In the compound represented by the general formula (24) is a single bond, the compound is subjected 
5 to the Mitsunobu reaction with a compound represented by the general formula (3) in the same manner as in Step 9 of 
Preparation Process 2. whereby a compound (1-9) according to the present invention can be prepared. Step 15 will 
hereinafter be described in detail. 

gtep15 : 

10 

[0053] The compound (21). which is a starting material, can be purchased as a commercially available reagent or 
prepared from the compound (9) in accordance with a known method [for example, a method described in Journal of 
Organic Chemistry, 21. 1149 (1956); Angewandte Chemie, 80, 364 (1968): or the like]. This compound (21) is heated 
and stirred in the presence of an add anhydride (22) and a base in accordance with a method described in literature 
IS [for example. Journal of American Chemical Society, 72, 1988 (1 950); Journal of American Chemical Society, 7^ 491 1 
(1951); Journal of Medicinal Chemistry, SS. 3897 (1996); or the like], whereby the compound (23) can be prepared. 
Exanples of the base used include pyrkline. sodium acetate and potassium acetate. 



<Preparation Process 7> 

20 

Case of = group COY' in the general formula (1); 




wherein R^, R^, Y\ Y^. A and W have the same meaning as defined above, and is O, S or NH. 

[0054] More specifically, a compound represented by the general formula (5) is condensed with a malonic acid deriv* 

so ative represented by a general formula (26) in the same manner as in Step 1 0 of Preparation Process 4. thereby obtain- 
ing a compound represented by a general formula (27). The compound thus obtained is reduced in the same manner 
as in Step 7 of Preparation Process 2 to convert it into a compound represented by a general formula (28), and the com- 
pound (28) is then subjected to a brominating reaction, whereby a compound represented by a general formula (29) can 
be prepared (Step 16). Rnally, the compound (29) is reacted with any of various nucleophilic reagents, whereby a conrv 

55 pound (1-11) according to the present invention can be prepared (Step 17). Steps 16 and 17 will hereinafter be 
described in detail. 
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Step 16 : 

[0055] The compound represented by the general formula (28) Is reacted with bromine in the presence of a proper 
solvent in accordance with a known method [for example, a method described in Organic Synthesis Collect Volume III, 
5 705 (1 955): Organic Synthesis Collect Volume 1, 245 (1 945); Tetrahedron Letters. 24. 1 63 (1 983); or the like], whereby 
the compound represented by the general formula (29) can be prepared. Examples of the solvent used include acetic 
acid, diethyl ether, dioxane and carbon tetrachloride. 

Step 17 : 

70 

[0056] The compound represented by the general formula (29) is reacted with any of various alcohols, amines and 
thiols in the presence of proper solvent and base, whereby the compound (1-11) according to the present invention can 
be prepared. No particular limitation is imposed on the solvent used so far as It does not affect the reaction. Examples 
thereof include various kinds of alcohols, dioxane, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. Exam- 
15 pies of the base used include sodium hydroxide, potassium hydroxide, potassium carbonate, sodium hydrogen- carbon- 
ate, sodium hydride, triethylamine and pyridine. 

<Preparation Process 8> 



25 



30 



35 




:i-12; (33) 



wherein R^. r3 . y\ y^. q1 and W have the same meanings as defined above. 

[0057] More specifically, a compound represented by a general formula (30) is reacted with a compound represented 
by a general formula (31) In the same manner as In Step 1 of Preparatton Process 1, thereby obtaining a compound 
(32). The compound thus obtained Is then catalytically reduced in the same manner as in Step 7 of Preparation Process 
2 to obtain a compound (33). Rnally. the compound (33) is reacted with the compound (3). whereby a compound (1-12) 
according to the present invention can be prepared. 

[0058] The compound (1) according to the present Invention obtained by each of the above-desalbed preparation 
processes can be isolated in the fbmri of crystals or a liquid, as needed, by the conventional means for isolation and 
purification, for example, recrystaniration. distillation and/or chromatography. The compound may also be converted 
Into a salt or solvate as needed. 

[0059] The compounds (1) according to the present invention are excellent in the effect of lowering blood glucose and 
lipid and hence useful as medicines for preventing or treating diabetes mellitus, hyperlipemia, obesity and the like. 
[0060] The medicine according to the present Invention is prepared by formulating an effective amount of the com- 
pound (1) or the salt thereof as an active ingredient in suitable combination with pharmaceutically acceptable, known 
caniers, for example, excipients, binders, disintegrators, lubricants, dissolution aids, suspending agents and tfie like 
according to pharmacological effects intended, administration object administration end. administration form, etc. 
Examples of administration forms include oral administrations by tablets, capsules, granules, powder, syrup, etc.'. and 
parenteral administrations by injections, ophtfialmic solutions suppositories, etc. In the medicine according to the 
present invention, the dose of the compound (1) varies according to the condition, age and weight of a patient to be 
administered, and ttie administration method tiiereof. However, the compound (1) may be generally administered in a 
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dose of 0. 1 to 1 ,000 tng per day for an adult. 

[0061] The compounds (1) according to the present invention may also be used as veterinary medicines for other 
mammals than the human. , 
[00621 The present invention will hereinafter be described more specifically by the following Preparation Examples. 
Examples and Test Example. However, these examples are intended to illustrate the present invention and by no means 
limit the present invention. 

Preparation Example 1: 

Preparation of 4-[2-(1-axo-1,2-dihydrophthalazin-2-yl)ethoxy]benzaldehyde (Compound 5): 

[00631 After dimethylformamide (100 ml) was added to a mixture of 1 -phthalazinone (1 .46 g). 4-[2-(methanesulfony- 
loxy)ethoxy]benzaldehyde (2.44 g) and potassium carbonate (2.07 9). and the mixture was heated and stirred for 4 
hours at 85 to 90»C on an oil bath, the reaction mixture was poured into ice water and extracted with ethyl acetate. After 
the resultant extract was washed with water and then with brine. It was dried over anhydrous sodium sulfate, and the 
solvent was removed under reduced pressure. The resultant residue was purified by column chromatography on siFica 
gel. A chloroform eluate was crystallized from ether to obtain the title compound (2.17 g. yield: 73.8%) as colorless crys- 
tals. 

'H-NMR (CDCI3. 

4.52(2H.t). 4.68(2H,t). 7.00(2H.d). 7.71-7.86(5H.m). ai9(1H.6). 8.44(1H.dd). 9.86(1H.S). 
Preparation Example 2: 

Preparation of 4^2-(4-oxo-3.4-dihydro-2H-1.3-bena>xa2in-3-yI)«he«xy]benraldehyde (Compound 5): 

[0064] Dimethyl suHoxide (100 ml) was added to 2-(4^>xo-3.4<iihydro-2H-1 .3-benzoxazln-3-yl)ethanol (1 1.6 g) and p- 
fluorobenzaldehyde (11.2 g) to prepare a solution. After sodium hydride (3.6 g; 60% assay) was added portionwise to 
the solution under ice cooling, the mixture was stirred at room temperature for 2.5 hours. Thereafter, the reaction n^x- 
ture was poured into ice water, and the precipitate was coUeded by intration. washed with water and dned undw 
reduced pressura After ether was added to the thus-obtained crude crystals, and the resultant mixture was heatedand 
stirred, the irtxture vras cooled down to room temperature. Ttie precepitate was coDected by filtration and dned to obtain 
the title compound (15.4 g, yield: 86.3%) as colorless crystals. 

'"''^'^3".99(?H.t). 4.'36(2H.D. 5.37(2H.8). 6.97-7.01 (3H.m). 7.12(1H.brt). 7.45(1Kcldd). 7.84(2H.d). 7.95(1H.ddd). 
9.89(1 H.s). 

Preparation Example 3: 

Preparation of 2-{2-[4-(2-methoKyvinyl)phenoxy]ethyl)-1 .2-dihydro-1-phthaladinone (Compound 6): 

[0065] (MethoxymethyOtriphenylphosphonlum chloride (13.71 g, 40 mmol) and diisopropylamine (4.22 ml, 30 mrnoO 
were suspended in anhydrous tetrahydrofuran (100 ml). A 1.58 M hexane solution (19 ml, 30 mmol) of n-butyllithium 
was added to the suspension at -1 OKJ. and the mixture was slirred for 1 hour. A solution of 4-(2-(1 -oxo-1 .2-dihydroph- 
thalazin-2-yl)ethoxy]benzaldehyde (Compound 5) (5.88 g. 20 mmol) in tetralydrofuran (40 ml) was then added drop- 
wise to the mixture at the same temperature, and the resultant mixture was stirred for 2 hours at -10»C to loorn 
temperature. After completion of the reaction, the reaction mixture was poured into ice water and extracted with ethy^ 
acetate. The resultant extract was dried over anhydrous sodium sulfate, and the solvent was removed under reduced 
pressure. The resultant residue was purified by column chromatography on sHica gel (hexane:ethyl acetate = 4:1) to 
obtain the title compound (a mixture of BZ) (6.5 g. yield: 99%) as pale yeOow crystals. 

''H-NMR(C0Cl3. 5): 

3.64(1.5H.s). 3.73(1.5H.s). 4.34-4.70(4H.m). 5.10(0.SH.d). 5.75(0.5H.d). 6.05(0.5H.d). 6.80-7.51 (4.5H.m). 
7.68-7.84(3H.m). 8.17(1 H.s). 8.39-8.48(1 H,m). 
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Preparation Example 4: 

Preparation of 2^2-[4-(2.2-dlethoxyethyi)phenaxy]ethyl}-1,2-<jihydro-1-phthaladinone (Compound 7): 

5 ' [0066] Ethanol (200 ml) was added to 2-{2-[4-(2-methoxyvinyi)phenoxy]ethyl)-1.2<lihydro-1-phthaladinone (Com- 
pound 6) (6.44g. 20 mmol) and p-toluenesulfonic acid hydrate (0.38 g, 2 mmoi). and the mixture was heated under 
reflux for 6 hours. After completion of the reaction, the solvent was removed, and ethyl acetate was added to the result- 
ant residue. After the resultant mixture was washed successively with a 5% aqueous solution of sodium hydrogencar- 
bonate and brine and dried over anhydrous magnesium sulfate, the solvent was removed to obtain the title compound 

10 (7.2 g, yield: 94.2%) as a pale yellow oil. 

^H-NMR(CDCi3.6): 

1.15(6H.t). 2.85(2H.d). 3.34-3. 75(4H.m). 4.32-4.72(5H.m), 6.84(2H.d). 7.10(2H,d). 7.69-7.85(3 H m) 
8.18(1H.s).8.34-8.50(1H,m). ' 

IS 

Preparation Exanple 5: 

Preparation of 2-ethoxy-344-[2-(1-oxo-1,2-dihydrophthala2in-2-yl)ethoxy]phenyl}propionitri (Compound 8): 

20 10067] 2-(2-[4-(2.2-Diethoxyethyl)phenoxy]ethyl)-1,2<lihydro-1-phthaladinone (Compound 7) (7.2 g. 18.8 mmol) was 
dissolved in dichloromethane (100 ml). Trimethylsilyl nitrile (7.52 ml. 56.4 mmol) and boron trrfluoride etherate (0.58 rrt, 
4.7 mmol) were successively added to the solution, and the mixture was stirred for 1 hour. After completion of the reac- 
tion, dichloromethane was added to the reaction mixture. After the resultant mixture was washed with a 5% aqueous 
solution of sodium hydrogencarbonate and water and dried over anhydrous magnesium sulfate, the solvent was 

25 removed under reduced pressure. The resultant residue was purified by column chromatography on siflca gel (hex- 
ane:ethyl acetate « 4:1) to obtain the title compound (6.0 g, yield: 88.0%) as coloriess crystals. 

^H-NMR (CDCI3. 5): 

1.22(3H.t). 3.05(2H.d). 3.30-4.00(2Km), 4.19(1H,t). 4.40<70(4Km), 6.85(2H,d), 7.15(2H.d), 7.68- 
30 7.84(3H.m). 8.17(1H,s). 8.39-8.50(1 H.m). 

Preparation Example 6: 

Preparation of 2-ethoxy-3-I4-{2-hydroxyethyl)phenyl]propanamide (Compound 11): 

35 

[0068] 2-Ethoxy-3-[4-(2-benzyloxyethyOphenyl]propanamide (Conpound 10) (13.04 g) was dissolved In ethanol (150 
ml) and acetic acid (30 ml). To the solution, was added 10% palladium on charcoal (8 g). followed by hydrogenation at 
room tenrperature for 4 hours. After conpletion of the reaction, the reaction mixture was filtered through Celite. and the 
filtrate was concentrated under reduced pressure. The resultant residue was purified by column chromatography on sil- 
40 ica gel (CHCIgiMeOH » 1 002) to obtain the title compound (8.38 g, yield: 88.6%) as a colorless oil. 

^H.NMR(CDCl3. 5): 

1.14(3H.t), 2.71-4.04(10H,m). 6.18(1H,brs). 6.52(2H,brs). 7.08-7.32(4H.m). 

45 Preparation Example 7: 

Preparation of 2-ethoxy-3-{4-[2-{methanesuHonyloxy)ethyl]phenyl}propanamide (Compound 12): 

[0069] 2-Ethoxy-3-[4-(2-hydroxyethyl)phenyllpropanamide (Compound 11) (8.38 g. 35.3 mmol) and triethylamine 
so (4.29 g, 42.4 mmol) were dissolved in methylene chloride (80 ml). MethanesuHbnyl chloride (4.85 g, 42.4 mmol) was 
added dropwise to the solution under ice cooling, and the resultant mixture was stirred at room temperature for 1 hour. 
After completion of the reaction, the solvent was removed under reduced pressure, and the residue vims dissolved in 
ethyl acetata The solution was washed with a saturated aqueous solution of sodium hydrogencarbonate, water and 
brine in that order, and dried over anhydrous magnesium sulfate. The solvent was then removed under reduced pres- 
55 sure to obtain the title compound (8.44 g. yield: 75.8%) as coloriess aystals. 

^H-NMR(CDCl3.6): 

1.14(3H.t). 2.78.3.64(9H,m), 3.81-4.05(1 H.m). 4.41(2H.t). 5.74(1H.brs), 6.48(1 H.brs), 7.08-7.23(4H.m). 
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Preparation Example 8: 

Preparation of 3-l4-(benzy.oxy)phenyll-2-methoxy.2i.ropenenitrile (Compound 14): 

Lelh^fermamide (30 ml). Sodium hydnde (SO^^^^ faM Z' at lTo'C on an oil bath. After completion of the reac- 
ature. arid the resultant mixture was heated and ^"f^l^^ ^ acetate. After the resultant extract was 
tion. the reaction mixture was poured .nto ''^^ ^^^^^^"'^fX?^^^^ '^^^ ""^^^ '^"""^ P^^T' 

washed with brine and dried over anhydrous ^^^^"1 ^ on siHca gel (hexane:elhyl acetate = 10:1) to obtain the 
The resultant residue was purified by ^'"["r*^™^'!^'!;^^^^^^ ^ 
title compound (a mixture of E/Z: 1.58 g. yield: 59.7%) as cdortess syrup. 

'"■'^"SK 3.90(1.5H.S). 5.09(2H.S). 6.U{0.5H.s). 6.53(0.5H.s). 6.95(1H.d). 6.98(1H.d). 7.10- 
7.40(5H.ri>). 7.51(1H,d). 7.58{lH.d). 



Example 1 

Prepa 
20 (1A)l: 



(1A)1: 

,0071) ~.4-,,1-oxo-1 2^^^^^^ 

Lol) was dissolved in ethanol (200 nj^ «^ aqueo^ s« .A^ 8 ^^^^^ ^ 

added to the solution. The resultant '"'f ^« l^^^j'^*^ "^^ ^^^^ 
^s waterwasaddedtothereactionmixturetocoi^urt«rt«^ 

brine and dried over anhydrousmaonwiumsu^btejhe ^^^^^ ^ ^.^^ ^ recrystallized from 

ant residue was purified by column chromatography on ^'J.g^^coioriess crystals, 
ethyl acetate to obtain Invention Compound (1A) (3.3 g. yieu. 6z.o*j « 

so Example 2: 

,»^.C»p.«-sOO,.,.P).(.«.0*nK..ON,.<.AB,.OAC(1B3,.OB«»-OBV,»«p™p«- 

in the same manner as in Example 1 . 

35 Example 3: 

,0073, 4-O.r«zo«ne(500^.3.42mmo,^^^.^^^^^^^^^ 
UundS2) (1.13 g. 3.42 mmoO and pota^ium^on^e^^^^^^^ 
ml), and the resuHam solution was heatedarelsbr^ed^^ 
adied to the reaction mixture to conduct e»^ct«nw*^^ 
then dried over anhydrous magnesium sufeta^^^^^ 
coUected by filtration and washed with ether. The crude crystals inu5t»« 
Invention Compound (1Q) (1.11 g..yield: 87.6%). 

Example 4: 

„ ^ co^ OH,. (1=.. <.». OS). 0* OV). O"). <"0. 0-0. OAH. - OB". 

prepared in the same nranner as In Example 3. 

Example 5: 
Compound (IP)]: 

,.075, ^.^..^m^^.^^'^o-'^-'^i^^'^"''^^ 
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propanamide (802 mg. 4.11 mmol) and triphenylphosphine (1.13 g. 4,31 mmol) were dissolved in letrahydrofuran (20 
ml), and a 40% toluene solution of diethyl azodicartxDxylate (1.88 g. 4.31 mmol) was added dropwise to the solution 
under ice cooling. The resultant mixture was stirred overnight at room temperature. After completion of the reaction, the 
solvent was removed under reduced pressure. Ether was added to the residue, and the resultant mixture was washed 
5 with a 10% aqueous solution of sodiurri hydroxide and brine. An organic layer was dried over anhydrous magnesium 
sulfate. The solvent was then removed under reduced pressure, and the resultant residue was purified by column chro- 
matography on silica gel (hexaneiethyl acetate = 4:1) to obtain Invention Compound (IP) (976 mg. yield: 64.1%) as 
coloriess crystals. 

10 Example 6: 

[0076] Invention Compounds (IR). (1AH). (lAJ). (1AK). (1AL). (1AM). (IAS). (1AT). (1 AV). (1AY). (1AZ) and (1BE) 
were prepared in the same manner as in Example 5. 

15 Example 7: 

Preparation of ethyl 2-ethylamino-3-{4-[2-(4-oxo-3.4-dihydro-2H-1,3-ben20xa2in-3-yI)ethoxylphenyl}propionate [Inven- 
tion Compound (1L)]: 

20 [0077] Ethyl 2-amino-3-{4-[2-(4-oxo-3.4-dihydro-2H-1.3-ben20xazln-3-yI)ethoxy]phenyl}propionate hydrochloride 
(1.05 g, 2.5 mmoO was dissolved In ethanol (10 ml), and ethyl iodide (390 mg. 2.5 mmol) and diisopropylethylamine 
(323 mg. 2.5 mmol) were added dropwise to the solution. The resultant nrtixture was stinred for 2 days at 60**C [during 
which additional ethyl iodWe and dlisopropylethyteminB (each, 5 mmol) were added]. After completion of the reaction, 
the solvent was removed, and ethy! acetate was added to the residue. The resultant mixture was washed with water 

25 and dried over anhydrous magnesium sulfate. The solvent was then removed under reduced pressure, and the result- 
ant residue was purified by column chromatography on silica get to obtain Invention Compound (1L) (627 mg, yield: 
60.8%) as a colorless oil. 

Example 8: 

30 ' 

Preparation of 2-ethyIamino-3-{4-[2-{4-Qxo-3,4-dihydro-2H-1 .3-benzoxazln-3-yOelhaxylphenyllproplonlc add [Invention 
Compound (1M)]: 

[0078] A 1 N aqueous solution (5 ml) of sodium hydroxide was added to a solution of ethyl 2-elhylamino-3-{4-[2-(4- 
35 oxo-3,4<lihydro-2H-1 ,3-ben20xa2in-3-y1)etiioxy]phenyl)propionate (627 mg) in ethanol (8 mO. and the resultant mixture 
was stin-ed overnight at eo^'C. After the completion of a reaction was confirmed by using TLC. the reaction mixture was 
concentrated under reduced pressure. Water was added to ttie residue, and tiie resultant mixture was neutralized witii 
3% hydrochloric acid The precpitate was tiien collected by filtration, washed with water and then dried to obtain Inven- 
tion Compound (1 M) (640 mg. quantitative) in the fomi of tiie hydrochlorWe as coloriess crystals. 

40 

Exanfiple9: 

[0079] Invention Conpounds (1 BA). (1 BB) and (1 BP) were prepared in the same manner as in Example 8. 
45 ExanplelO: 

Preparation of 2-ethylthio-3-{4-[2-{4-oxo-3.4-dihydro-2H-1,3-benzoxazin-3-yf)ettioxy]phenyllpropanoic acid [Invention 
Compound (10)]: 

50 [0080] A 1 5% aqueous solution (60 ml) of sodium hydroxide was added to 5-{4-[2-(4-oxo-3.4-dihydro-2H- 1 ,3-benzox- 
azin-3-yl)ethoxy]ben2yl}-2,4-thia20lidinedione (3.0 g). After tiie resultant mixture was gentiy heated to reflux for 30 min- 
utes, methanol (60 ml) was tfien added to tiie mixture at room temperature, and a methanol solution of ethyl iodide (5.3 
g) was then added dropwise, followed by stirring for 1.5 hours. Thereafter, ttie reaction mixture was poured into ice 
water, acidified with hydrochloric acid and extracted with etfiyl acetate. The resultant extract was washed witii brine and 

55 dried over anhydrous sodium sulfate. The solvent was then removed under reduced pressure. The resultant residue 
was purified by column chromatography on silica gel (chloroform:methanoI = 50:1) and crystallized from hexane-etiiyl 
acetate to obtain Invention Compound (10) (600 mg, yield: 19.9%) as colorless crystals. 
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Example 11: 

Preparation of 2-ethoxy-3-{4-[2-(1-oxo-T.2<iihydrophthalazin-2-yl)ethoxylphenyl}propanoic acid [Invention Compound 
(IB)]: 

[0081 ] 2-Ethoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthaia2in-2-yl)ethoxy]phenyl)propanamide [Invention Compound (1 A)) 
(12.55 g. 32.9 mmol) was dissolved in dioxane (148 ml), and 2N hydrochloric acid (16.5 ml..32.9 mmol) and a catalytic 
amount of T1CI4 were added to the solution, followed by stirring at 1 10«C for 6 hours. After completion of the reaction, 
the solvent was removed, and chloroform was added to the residue. The precipitate was removed by filtration, and the 
10 filtrate was dried over anhydrous magnesium sulfate. The solvent was then removed, and the resultant residue was 
purified by column chromatography on silica gel (hexane:ethyl acetate « 2:3) and recrystallized from ethyl acetate tp 
obtain Invention Compound (IB) (5.23 g, yield: 41.8%) as colorless crystals. 

Example 12: 

[00821 Invention Compounds (1 AE). (1 BC). (1 BD). (1 BJ). (1 BK). (1 BL) and (1 BS) were prepared in the same manner 
as in Example 11. 

Exanple 13: 

Preparation of ethyl 2-ethoxy-3H4-[2-(1-oxo-1.2<lihydropWhala2ln-2-yOethoxy]phenyl}propano [Invention Com- 
pound (1(3)]: 

[0083] 2-EthQxy-3^4-[2-(lK)xo-1.2-dhydrophthalazin-2-yOethoxy]phenyOpropanamide [Invention Compound (1A)] 
2S (1 .0 g, 2.62 mmoO was dissolved in ethanol (30 mO. and IN hydrochloric add (2.6 ml, 2.6 mmol) and a catalytic amount 
of TiCU were added to the solution, followed by refluxing for 5 hours. After completion of the reaction, the solvent was 
removed, and chloroform was added to the residue. The precipitate was removed by filtration, and the filtrate was dried 
over anhydrous magnesium sulfate. The resultant residue was then purified by column chromatography on silica gel 
(hexane:ethyl acetate o 2:3) to obtain Invention Compound (1C) {02i g. yield: 20.0%) as a colorless oil. 

30 

Exanrple 14: 

[0084] Invention Compounds (IAN). (1 AO), (1AP), (1 AQ). (1 AU), (1 AW). (1AX) and (1B0) were prepared in the same 
manner as in Example 13. 

35 

Exanple 15: 

Preparation of 2-ethoxy-3^4-[2•(1-oxo-1,2-dihyd^Dphthala2in-2•yl)ethoxy]phenyl}propanohydro^ acid [Invention 
Compound (1AA)]: 

40 

[0085] 2-Ethoxy-3-{4-[2-(1 -oxo-1 .2-dihydrophthalazin-2-yl)ethaxy]phenyl}propanoic acid [Invention Compound (1 B)] 
(500 mg, 1.31 mmol) was dissolved in dimethylfomiamide (10 ml), and carbonyldiimidazole (233 mg. 1.44 mmol) was 
added to the solutioa After the resultant mixture was stirred at room temperature for 1 hour, hydroxyamine hydrochlo- 
ride (200 mg, 2.88 mmol) was added, and the mixture was stinred at the same temperature for 12 hours. After comple- 
4S tion of the reaction, water was added to the reaction mixture to conduct extraction with ethyl acetate. The resultant 
extract was washed with water and then with brine, and dried over anhydrous magnesium sulfate. The solvent was then 
removed, and the residue was purHled by column chromatography on silica gel (ethyl acetate:hexane = 32 to 4:1) and 
reaystallized from a mixed solvent of ethyl acetate and ether to obtain Invention Compound (1AA) (150 mg. yield: 
28.8%) as colorless crystals. 

so 

Example 16: 

[0086] Invention Compounds (1Z), (1AD). (1 AG). (1BH) and (IBP) were prepared in the same manner as in Exanple 
15. 

ss 
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Example 17: 

Preparation of ethyl 2-ethoxy-3-{4-[2-(4rmethyl-1-oxo-1,2-dihydrQphthala2in-2-yl)ethoxy]phe^ [Invention 
Compound (1B1)]: 

5 

[0087] Ethyl 2-ethoxy-3-(4-[2-(4-methyM ^xo-1 .2-dihydrophthala2in-2-yl)elhoxy]phenyl)propenoate (4.96 g. 1 1 .75 
mmol) was dissolved in ethyl acetate (60 ml), and 10% palladium on carlwn (600 mg) was added to conduct catalytic 
reduction for 10 hours. After completion of the reaction, the catalyst was removed by filtration, and the filtrate was con- 
centrated. The resultant residue was purified by column chromatography on silica gel to obtain Invention Ck)mpound 
10 (1 Bl) (4,54 g, yield: 91 .2%) as colorless crystals. 

Example 18: 

[0088] Invention Compounds (lAR). (IBM), (1BN). (1BQ), (1BT) and (1BW) were prepared In the same manner as 
75 In Example 17. 

[0089] The structures and physical data of the compounds obtained In the above-described Examples are shown In 
the following tables. W, A, R\ r2. r3, x and in the tables mean the respective symbols In the general formula (1). 
The position of substitution (abbreviated as "PS" in the tables) Indicates the position of W-A- substituted on a benzene 
ring. 

20 
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[0090] The following compounds can be prepared in accordance with processes similar to the processes described 
in the above Preparation Examples and Examples. 
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2-Propaxy-3-l4-l2-(1-oxo.1 a-d^dr^^^^^^ 
2-Propoxy-3-{4-p- -0^^^^^^ 

2-lsopropoxy-3-{4-[3-(i-oxo i •f.;°'7°"^ , ^.^nethoxvlDhenyllpropanamide; 
2-Phenoxy-3-{4H2-(1-oxo-1,2^ihyclrophtha^^^^^ 

2-PhenyHhio-3-{4-[2-(1-oxo-1.2-d.hjJ^Mte^^ 
2.Methylamino-3-l4-l2.(1.oxo.1 .^jMrc^^^^ 

24^emyl-2-propa)cy-3W2-(1<>xo-1.2^rvor^^^ 

2-Methy-2i,ropyHhto-3^^^^^^^^^^^^^ 
2-Methyl.2.propylam.noW^^^^ 

2-Methyl-2-isopropoxy-3-{4-C3-(1-oxo lf^"'r.^^.,.»,^Mv^^ 

2-Ethaxy-3-{4-p.(6.methyM-oxo-1.2Kl.h^^^ 

2*utQxy-3-{4-[2K4.6KfimethylM-oxo- 

2-Bhoxy-3K4-l2-(6-methoocy^-pheny^-1^ 

2.Ethylthio-3-{4-l2.(6-methoxy-4-frf,enyl-1-«o^^^^^^ 

2-Ethylamino-3-{4.[2K6-methoxy^enyl.1-oxo-1^ 

2-Eth^-3-l4-l2K6H.ethoxy^-(2i^idyI)-^^^ 

2^ethylthio-3H4-l2-(6.ne1hoxy-4-p-wrnd^^^^^ 

2-Me1hylamim)^-{4-I2K6-meth«y-»-(2lP^^^^^ 

2-Ethoxy-3.{4.l2^6-methoxy^j4iwr^^^ 

2.Ethoxy-3H4H3K4-ethyl-6-mettwxy.1-^^^^^ 

;SSaW-ethaxy.2-n^-3-oxo-3^«^^^ 

Isopropyl 2-ethy>amino-3H4-I2-(1-a^o^1^^^f^J"^^^^ acid; 
2-lsVopoxy-3H4.l3Kl-oxD-l.2-d|hyd^^ 

2..sopropynhio^-{4J(1-^^^^^ 

2^sopropoxy-3^4^4K1-oxo-1^WroP^^ ' 
2-Phenoxy-3-l4-[2-(1-oxo-1.2-d.hy*<VWhj^^ 
2.Propoxy^-l4-t2K5-methyl-4<«o^.4-tfh^^^^^^ 
2.Ethylthio-3.{4-t2-(5-methyl-4-<»o.3,iW.h^^^^ 

2-Ethylamino^^4^2K5H^et^v^■4K«^3^^^ 
2-Ethaxy-3H4^2K6^cetyl-4K»o-3^4-d^J^o-2^^^^^^^ 

2.ButQxy-3-{4-I2-(6^-4^-3j4KJ^^ 
2-Ethylthio-3-{4-t2-(6-antino^K«0-34-dh^2H1^^^ 

2-EthoxyWH6HT,^t^'»^-^-°«>-JljI^tt^^^^^ 

2-Ethoxy-3.{4.pK7-methoxy4-oxo-3^^-^^^^^^^ 

2-Ethoxy-3^4.I3K7-methyl-4-«o-3.4^M~-2H-1.3*^^^ 

2-Phenoxy-3H4.t3-(7-me1hy.^-o«co-M^^^^^^ 
Ethyl 2-ethc»cy-3H443-(4K«0^.4<l.hydrD^^^ 

Propyl 2-methoxy-3H4-l2K4-oxc^.4HjMr^^^^ . 
Ethyl 2l)henoxy-3W3-(4^3.4-d.M^2H^^^^^^ acid; 
. 2-ShQxy^K4-PK7-methjMK«o.3.4j^^^ add: 
2-EthQxy.3^4.[3K7<Worc>^-oxo-3.4^hyd o^^^^^^ add; 
2.Butc«y-3K4-l4K7-chloro^3.4^1ihydr^^^^^ 
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N1 .N1 .Dimethyl-3-{4-[2-(7-ben2yloxy-4-oxo-3,4-dihydro-2H-1 .3-benzoxa2in-3-yl)ethQxyJphenyl}-2-ethoxy-2-meth- 
yipropanamlde; 

N1.N^Diethy^3^444-(7-ben2yloxy-4■oxo-3,4<Jihyd^o•2H-1.3-berttoxa2in•3•yI)b^ 

propanamide; 

6-ChIoro-3-{3-[4-(2-ethoxy-2-methyl-3-oxo-3-piperidinopropyl)phenyl]-2-methyl-3-oxopropyl}^ 
2H-1,3-benzoxa2ine; 

2-Ethoxy-3-{4-[2-(6-methyl-4K)xo-1-phenylO,2.3.4-tetrahydrcxiuina2olin-3-yI)etho 

2-EthyIthio-3-{4-[2-(6-methyl-4-Qxo-1-phenyl-1,2,3.4-tetrahydr(x:iuina2olin^^ 

2-Methoxy-3-{4-[2-{1,6<iimethyI-4-oxo-1.2,3.4-tetrahydroquina20lin-3-yl)eth 

2-Propylamino-3-{4-[3-(1.6-dimethyl-4-Qxo-1,2,3,44etrahydroquina20lln-3-yl)propyIte 

2-Propylthio-3-{4-[3-(1,6-dimethyl-4-oxo-1.2,3.4-tetrahydroquinazoIin-3-yl)^^ 

2-Ethoxy-3-{4-I3-(1-ethyl-6-methQxy-4-oxo-1,2.3.4-tetrahydroquina20iin-3-yOpropyn^ 

2-lsopropylthio-3-{4-t2-0-e%l-6-methoxy-4-oxo-1,2,3.4-tetrahydroquina20Iin 

N1,N^Dimethyl-2^4-[2-(^methyI-4Kao-1,2.3.4-tet^ahydroqulna20l^n-3-yl)ethoxy]ben2y^ 

N1.N1-Dimethyl-2^4-[2-0-niethyl-4-oxo-1.2,3,4-tetrahydrc)quina2olin^ 

Methyl 2-ethoxy-3-{4-[2-(6-methyl-4-oxo-1-phenyl-1.2,3,4-tGti^ydroquinM^^ 

Methyl 2-ethoxy-3-{4-[2-(l .6<iimethyI-4-oxo-1 -pheny!-1 .2,3,4-tetrahydroqulna2olin-3-yl)ethoxy]phenyi}propanoate; 

Isopropyl 2-ethylthio-3^4^2-(1-ethyl-6J<JimethyM-oxo-1.2,3.4-tetrahydroquina2olln-3-yl)^ 

panoate: 

Ethyl 2-ethylamino-3-{4-I2-(1 -ethyf-S-methyM-oxo-l ,2,3.4-tetrahydroquinazolin-3-yl)propoxy]phenyl}propanoate; 
2-Ethoxy-3-{4-[3-{1 -ethyl-6-methyl-4-oxo-1 ,2,3,4-tetrahydroqulna2din-3-yl)propyQphenyI}propOT acW; 
2-Ethylthlo-3-{4-[3-(1 -ethyl-6-methyl-4-oxo-1 .2,3,4-tetrahydroquinazolin-3-yl)propy(lphenyl)propanolc add; 
2-Ethylthlo-3-{4-[2-(1 -ethyl-6,7-dimethyl-4-oxo-1 .2.3.4-tetrahydroquina2oIin-3-yl)ethoxy]phenyI}propanoic acid: 
2-Methoxy-3-{4*[2-{1 -ethyl-7-methoxy-4-oxo-1 ,2.3.4-tetrahydroquina2oIin-3-yOethQxy]phenyl}propanoic add; 
2-Propoxy-3-{4-t2-{1 -ethyl-8-methyl-4-oxo-1 ,2,3,4-tetrahydroquinazolin-3-yl)ethoxy]phenyl}propanoic add; 
2-lsopropQxy-3-{4-I4-{1 -ethyI-6-methyl-4-oxo-1 ,2,3,44etrahydroquinazoIin-3-yl)butaxy]^ add; 
2-Ethylthio-3-{4-[2-(1 -ethyl-6-methyI-4-oxo-1 .2,3,4-tetrahydroquina2olln-3-yI)propoxy]phenyl}propanoic add; 
2-Ethylamino-3-{4-[2-(1 -ethyl-6-methyl-4-oxo-1 ,2,3,4-tetrahydroquina2olin-3-yl)propoxy]phenyl}propanoic add; 
2-Ethoxy-3-{4-[4-(1 .7-dimethyl-4-oxo-1 .2,3,4-tetrahydroquina2oIin-3-yObiJtanoyI]phenyl}propanoic add; 
2-Ethoxy-3-{4-p-(1 .7-dimethyl-4-oxo-1 ,2,3,4-tetrahydroqulna2OIin-3-yl)propanoy0phenyI}propanoic acid; 
2-Ethylthio-3-{4-[4-(1 .7-dimethyf-4-oxo-1 ,2.3.4-telrahydroquina20lin-3-y!)butancyOphen^ add; 
2-EthyIamino-3-{4-[4-{1 ,7-dimethyM-oxo-1 ,2,3,4-tetrahydroquina2onn-3-yl)butanoyl]pheny!}propanoic acid; 
3^4-[4<2-Carb<»cy-2-ethclxybutyOphenaxy]propyI}-7-methoxy-^mrt^^ 
carboxylic add; 

2-lsopropQxy-3-{4-[2-{4K>xo-3,4<jjhydro-2H-1.3-ben2thia2in-3-yOethoxy]^^ 

2-Ethy!thich3-{4-[2-(4-oxo-3,4<lihydro-2H-1.3Ht)enzthla2in-3-yl)ethoxy]ph 

2-Ethoxy-3-{4-I2-(6-methyl-4-oxo-3,4<lihydro-2H-1,345enzlhia2in-3-yl)etho^^^ 

N1 .2-Drmethyl-2-ethQxy-3H4^2-(4-oxo-3,4Kiihydro-2H-1 .3-ben2thla2ln-^ 

2-Ethoxy-3-{4-[3-(4K>xa^.4-dlhydro-2H-1.3-ben2thla2in-3-yOpropyOpheny^ 

2-Ethylamino-3-{4-[3-{4<>xo-3.4<fihydro-2H-1,3-ben2thia2in-3-yOpropyl]phenyll^^^ 

2-Ethoxy-3-{4-[2-(4-oxo-3.4-dihydro-2H-1 .3-ben2thia2in-3-yl)propyOpherryf)piropanoic add; 

2-Ethylthio-3-{4-[2-(4<ixo-3,4<lihydro-2H-1,34)enzthia2in-3-yl)etho^^ 

2-Ethylamino-3-{4-[2-{4-oxo-3.4-dihydro-2H-1 ,3-benrthia2in-3-yl)ethoxy]phenyl}propanoic acid; 

2-Ethoxy-3-{4-[2-(1 -0X0-1 .2.3,4-tetrahydroisa:)uinolin-2-yl)ethoxy]phen>1}propanamid 

2-Propoxy-3-{4-[2-{1 -oxo-1 .2.3.4-tetmhydrolsoquinoIin-2-yl)ethoxy]phen>1}propanamide; 

2-Ethaxy-3-{4-[3-(1<»xo-1.2.3,4-tetrahydroisoquinolin-2-yI)prDpyOphenyOpropanami^ 

2-Ethylthio-3-{4-[2-(1-oxo-1,2,3/-tetrahydroisbquindin-2-^^ 

2-Ethylamlno-3-{4-[2-(1 -oxo-1 .2.3.4-telrahydrdsoquinorin-2-yl)ethoxy]phenyl}propanamidG; 

N1 ,2-dlmethyl-2-ethQxy-3-{4-[2-(1 -oxo-1 .2.3.4-tetrahydroisoquinolin-2-yl)ethoxy]phenyl)propanamide; 

Methyl 2-ethoxy-3-{4-[2-(1-oxo-1,2,3,4-tetrahydroisoquinonn-2-yOethoxy]phenyl}propanOT^^ 

Isopropyl 2-ethoxy-3-{4-[3-(1 -oxo-1 .2,3,4-tetrahydroisoquinolln-2-yI)propyOphenyl}propanoate; 

2-Ethoxy-3-{4-I2-(1 -oxo-1 A3,4-tetrahydroisoqulnolin-2-yOethoxy]pheny!)propanolc add; 

2-Methoxy-3-{4-I3-(1 -oxo-1 ,2,3.4-tetrahydroisoquinolin-2-yl)propyl]phenyl)propanoic acid; 

2-IsopropQxy-3-{4-[2-(3-methyl-4K)xo-3,4-dihydroquina20lln-2-yl)ethoxy]phenyl)prop 

2-Phenoxy-3-{4-[2-(3-methyl-4-oxo-3.4<lihydroquinazolin-2-yOelhoxy]phenyl}propanam 

2-Propoxy-3-{4-p-{3-ethyl-4-oxo-3,4-dihydroquina2olin-2-yl)propyOphenyQpropanam 

2-lsopropyfthio-3-{4-[2-{3-methyl-4-oxo-3,4<llhydroquina2din-2-yl)^^^^ 

2-Ethylamlno-3-{4-[2-{3-methyl-4-oxo-3,4<Jlhydroquina2onn-2-yl)ethoxy]phenyi}p 



45 



EP 0 903 343 A1 



N1.2-Dimethyl-2-ethoxy-3^4-[2-(3-methyl-4-oxo-3.4<iihydroqulna2olin-27l)ethoxy]p^ 

Ethyl 2-isopropylthio-3-{4-[2-{3-methyl-4-oxo-3.4Hdihydroquina2o!in-2-yl)eth^ 

lsopropyl2-ethylamino-3-{4-[2-{3-methyl-4-oxo-3.4-dihydroquinazolin-2-yl)et 

2-Ethoxy-3-{4-[2-{3-methyl-4K3xo-3.4-dlhydrc)quinazo!in-2-yl)ethoxy]phenyl)propanoic acid; 

2-Ethoxy-3-{4-[3-(3-methyl-4-oxo-3.4-dihydrcx:iuinazoIin-2-yl)propoxy]phenyl}pro|^ acid; 

2-lsopropylthio-3-{4-[2-(3-methyl-4-oxo-3.4<lihydroquinazolin-2-yI)ethoxy]phenyl}pro^^ 

2-Ethylamino-3-{4-I2-(3-methyl-4-oxo-3.4Kiihydroquinazolin-2-yl)ethoxy]phe^ acid; 

2-lsopropoxy-3-{4-[2-(1-ethyl-2.4-dioxo-1,2.3,4-tetrahydroquinazdin-3-yl)eth^ 

2-Methoxy-3-{4-[3-(1-methyl-2.4-dioxo-1.2.3.4-tetrahydroquinazolin-3-yl)propyQphe^^^ 

2-lsoprcpoxy-3-{4-[2-(6J<iimethoxy-1-methyl-2.4<lioxo-1.2,3.4-tetrahydrcx5uinazon^ 

mide; 

2Msopropylthio-3-{4-[2-(1-methyl-2,4<fiox<>1.2,3.4-tetrahydroquinazoIin-3-yOem^ 
2-lsopropylamino-3^4-[2-(1-methyI-2,4<liQXO-1.2,3,4-tetrahydr(X^uina20lln-^^ 
N1,2-Dimethyl-2-ethoxy-3^4•[2•(1•methyI-2.4<fioxo-1,2,3,44etrahyd^c)quinM^^ 
mide; 

2-lsopropoxy-2-methyl-3-{4-[2-(1-methyl-2.4<Roxo-1,2.3.4-tetrahydroquinazon 

Ethyl 2-isopropoxy-3^4-[2-{1 -methyl-2,4-dioxo-1 ,2,3.4-tetrahydroquinazolin-3-yl)ethoxy]phenyl}propanoate; 
Propyl 2-methoxy-3-{4-[3-(1 -methyl-2,4-dioxo-1 ,2.3.4-tetrahydroquinazoIin-3-yOpropyI]phenyl}propanoate; 
2-IsoprcpQxy-3-{4-[2-(1-methyl-2,4<iioxo-1,2,3,4-tetrahydr(xiuinazolin-3-yOethQxy]^^ add; 
2-Methoxy-3-{4-[3-(1 -methyl-2,4<lioxo-1 .2.3.4-tetrahydroquinazolin-3-yl)propyl]phenyi}propanoic acid; 
2-lsopropoxy-3^4-[2-(6 Jsfimethoxy-1 -methyl-2.4Klioxo-1 ,2.3.4-te^ 
noic acid; 

2-lsopropoxy-2-methyI-3-{4-[2-(1-methyl-2,4Hjioxo-1,2,3.4-tetrahydroquina2oIi 
acid; 

2-lsopropoxy-3-{4-[2-(2.4<lioxo-3.4-dihydro-2H-1.3-ben2Qxa2in-3-yOethQxy]pheny^^ 

2-PropQxy-3-{4-[3-(2,4Klioxo-3,4<lihydro-2H-1.3-benzoxa2in-3-yOprop^^^ 

2-EthQxy-2-methyl-3M4-[3-(2,4KJioxo-3,4<lihydro-2H-1,3-ben2oxazin-3 

2-Ethylthio-3-{4-p-(2,4<Iioxo-3.4KJihydro-2H-1.3-ben20xazln-3-yl)propyllphenyl^^^ 

2-Ethy1ai7iino-3-{4-[3-(2,4Klioxo-3,4<lihydro-2H-1,3-beruoxazin-3-yOpropyl^ 

Methyl 2-lsopropoxy-3-{4-[2-(2.4-diQxo*3.4<lihydrO'2H-1 .3-benzaxazin-3ryl)ethoxy]pheny!}propanoate; 

Ethyl 2-ethoxy-2-methyi-3-{4-[3-(2.4-dloxo-3,4Kfihydro-2H-1 .3-benzoxazin-3-yl}propyl]phenyl}propanoate; 

2-lsoprcpoxy-3-{4-[2-(2,4<lioxo-3.4-dihydrc>-2H-1,34jen2oxazin-3-y0ethc^ add; 

2-PropQxy-3-{4-[3-(2,4-dloxo-3.4-dihydro-2H-1 ,3-ben20xa2in-3-yl)propyl]phenyl}propanoic acid; • 

2-EthQxy-2-methyl-3-{4-[3-(2.4-dioxo-3.4-dihydro-2H-1 ,3-benzaxa2in-3-yl)propyl]phenyi}propanoic add; 

2-Ethylthio-3-{4-p-(2,4-dioxo-3,4-dihydro-2H-1 .3-ben20xazin-3-yl)propyl]phenyl}propanoic acid; 

2-Ethylamino*3-{4-p-(2,4-diQxo-3,4<iihydro-2H-1 ,3-benzoxazin-3-yl)propyl]phenyI}propanoic acid; 

2-Ethoxy-3-{4-[2-(2.4<fioxo-3,4K!ihydro-2H-1,3-benzthlazin-3-yOethoxy]phenyO^ 

2-Ethoxy-3-{4-[3-(2,4Klioxo-3.4<!lhydro-2H-1.34)enzthia2in-3-yl)pro 

2-Ethylthio-3-{4-p-(2,4<fioxo-3.4<lihydro-2H-1,3-ben2thia2ln-3-yOethoxy]phenyl}propanamid 

2-Ethylamino-3-{4-[2-(2.4<lloxo-3.4<lihydro-2H-1.34>en2thia2in-3-yI)^ 

N1 ^-Dimethyl-2-ethQxy-344-[2-(2,4Kiioxo-3,4<fihydro-2H-1 .S-benz^ 

Methyl 2-ethoxy-3-{4-[2-{2,4Kfioxo-3,4Kjihydro-2H-1.34)enrlhla2ln-3-yl)eth^^ 

Propyl 2-ethylthio-3-{4-[2-(2.4<lioxc>-3,4<lihydro-2H-1.345enzthiazin-3-yl)^ 

2-EthQxy-3^4-[2-(2,4-diQxo-3,4KJihydro-2H-1.345en2thia2in-3-yl)ethQxy]phenyllpropanoic add; 

2-EthQxy-3*{4-[3-(2,4<lioxo-3.4<iihydro-2H-1.3'benzthiazin-3-yOpropyl]phenyl}propanoi acid; 

2-Ethylthio-3-{4-[2-(2,4-dioxo-3,4-dihydro-2H-1 ,3-benzthiazin-3-yl}ethoxy]phenyl}propanoic add; 

2-Ethylamino-3-{4-[2-(2,4Kjloxo-3,4<lihydro-2H-1,3-benzthiazin-3-yl)ethoxy]phen acid; 

2-lsopropoxy-3-{4-[2-(4-oxo-3,4-dihydroqulnazolin-3-yOethoxy]phenyl}propanamide; 

2-Phenoxy-3^4-[2-(4K)xo-3.4Klihydroquina20lin-3-yl)ethoxy]phenyl}propariarrade; 

2-M€thyl-2-propQxy-3-{4-[3-(4<)xo-3.4<Jihydroquina20lin-3-yl)propyOphenyl}propanam 

2-lsopropylthio-3-{4-(2-(4-<sxo-3.4-dhydroquinazolin-3-yl)ethQxy]pheriyl}p 

2-Ethylanilno-3-{4^2-{4K)xc>-3,4-dihydroquiriazofin-3-yOethoxy]phenyl)propanam^ 

N1,20lmethyI-3^4-[2-(4-Qxo-3,4<fihydroquina20lin-3-yl)ethoxy]phenyI}-2-ethox^ 

Methyl 2-ethoxy-3-{4-[2-(4-axo-3.4-dihydroquinazo!in-3-yOethoxy]phenyl}propanoate; 

Ethyl 2-isopropytthio-3-{4-[2-(4<xxo-3.4-dihydroquinazolin-3-yl}ethoxy]phenyl]propanoate; 

Ethyl 2-ethylamino-344-[2-(4H]KD-3.4Kiihydroquiriazolin-3-yOethoKy]phe^ 

2•Ethaxy-3^4-[2-(4-oxo-3,4-dihydroqui^azolin-3-yI)ethoxy]phe^y^}propanoic acid; 

2-EthQxy-3-{4-(3-{4-oxo-3,4-dihydroquina2oIin-3-yl)propyl]phenyl)propanoic acid; 
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2-lsopropylthio-3-{4-[2-(4-oxo-3.4-dihydroquinazolin-3-yI)ethoxy]phenyi)propanoic acid; 

2-Ethylamino-3-{4-[2-(4-oxo-3,4-dihydroqulna20lin-3-yl)ethoxy]phenyl)propanoic acid; 

2-Methyl-2-propoxy-3-{4-[3-(4-oxo-?.4-dihydroquinazolin-3-yl)propyOphenyl}pro^ acid; 

2-lsopropoxy-3-{4-I2-{1 ,2-dihydroisoquinolin-2-yl)etho^^ 

2-Phenoxy-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinoIin-2-yl)ethoxy]phenyl)propanamide; <> 

2-Methyl-2-propQxy-3-{4-[3-(1-oxo-1,2-dihydroiscx^uinolin-2-yl)propyOphenyl}propanamide; 

2-lsopropylthio-3-{4-[2-{1-oxo-1.2-dihydroisoqulnolin-2-yI)ethoxy]phenyl)propanamide; 

2-Ethylamino-3-{4-[2-{lKDXo-1,2-dihydroisoquinolin-2-yOethoxy]phenyl)propanamide; 

N1,2-DimethyN3^4-[2-(1-oxo-1,2Klihydroisoquinolin-2-yl)ethcocy]phenyI}-2-ethoxyprapanam^ 

Methyl 2-ethoxy-3-{4-[2-(1-oxo-1.2KJihydroisoquinolin-2-yI)ethoxyJphenyl)propanoate; 

Ethyl 2-isopropylthlo-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinolln-2-yl)ethoxy]phenyl)propanoate; 

2-Ethoxy-3-{4-[3-(l -0X0-1 ,2-dihydroisoquinolin-2-yl)propyOphenyl}propanoic acid; 

2-lsopropylthio-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinoIin-2-yl)ethoxy]phenyl}propanoic add; 

2-Ethylamino-3-{4-[2-(1 -oxo-1 .2-dihydrolsoquinolin-2-yl)ethoxy]phenyl}propanoic add; 

2-Methyl-2-propQxy-3-{4-[3-(1 -oxo-1 ,2-dihydroisoquinolin-2-yl)propyl]phenyl}propanoic add; 

2-Ethoxy-3-{4-[2-{4-oxo-3.4-dihydro-1,2,3-ben2triazln-3-yi)ethoxy]phenyI}propanamide; 

2-Ethoxy-3-{4-[3-{4-oxo-3,4-dihydro-1,2.3-benztria2in-3-yl)propyr|phenyl}propanamide; 

2-!sopropoxy-3-{4-[3-{4K)xo-3.4-dihydro-1.2,3-ben2triazln-3-yOpropylte 

2-Ethylthio-3-{4-[2-(4-oxo-3,4-dihydro-1,2.3-benrfrja2in-3-yl)ethoxy]phenyl)propanam 

2-Ethylamlno-3-{4^2-(4-oxo-3,4-dihydro-1.2.3-ben2triazin-3-yl)ethoxy]phenyl}pr^ 

2-Ethoxy-2-methyl-3-{4-[2-(4-oxo-3,4-dihydro-1.2.3-benztria2in-3-yi)ethoxy]phenyl}propanamid^ 

N1.2-Dimethyl-3-{4-[2-(4-oxo-3.4Klihydro-1.2.3-benztria2ln-3-yi)ethoxy]phenyI}-2-ethox^ 

Methyl 2-ethoxy-3-{4-[2-(4-oxo-3.4-dihydro-1.2,3-benztria2in-3-yOethQxy]phe^^^ 

Ethyl 2-ethyfthio-3-{4-[2-{4-oxo-3,4-ditydro-1 ,2.3-ben2triazin-3-yl)ethoxyJphenyI)propanoate; 

Ethyl 2-ethoxy-2-methyl-3-{4-{2-(4-oxo-3.4<Jihydro-1 ,2,3-benztria2in-3-yOeth 

2-Ethoxy-3-{4-[2-(4-oxo-3,4-dihydro-1 .2.3-benztria2in-3-yl)ethoxy]phenyl}propanoic acid; 

2-Ethoxy-3-{4-[3-{4-oxo-3,4-dihydro-1 .2.3-benrtria2in-3->1)prapyriphertyl}propanoic acid; 

2-lsopropoxy-3^4-[3-(4-o^xo-3,4-dihydro-1 ,2.3-benztria2ln-3-yOpropyl]phenyf}propanoic add; 

2-Ethylthio-3-{4-[2-{4-oxo-3,4-dihydro-1 ,2.3-benztriazln-3-yl)ethoxy]phenyl}propanoic add; 

2-Ethylamino-3-{4-[2-(4K)xo-3,4-dihydro-1,2,3-benztrlazin-3-yOethoxy]phen/^ acid; 

2-Ethoxy-2-methyl-3-{4-(2-(4-oxo-3,4-dihydro-1,2,3-ben2triazin-3-yOethoxy]phenyl}propano^^ 

2-Methoxy-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2.5-dihydro-1HO-pyrroIyI)ethoxy]phCT^^ 

2-lsopropQxy-3-{4-[2-(3.4-dimBthyl-2-Qxo-2.5-dihydro-1 H-1 -Ryrrolyl)ethaxy]phenyl)propanmlde; 

2-lsopropc«y-3-{4-I3K3-ethyl-4-methyl-2-Qxo-2,5-dihydro-1 H-1 -pyrroly^ 

2-!sopropyfthlo-3-{4-[3-{3-ethyl-4-methyl-2-oxo-2,5-dihydro-1H-1-pyrroIyOpr^^^ 

2-lsopropylamino-3-{4-t2-(3-ethyl-4-methy!-2-oxo-2,5<Jihydro-1H-1-pyrrolyl)eth^^^ 

Ethyl 2-methoxy-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2,5-dihydro-1 H-1 -pyrrolyl)ethoxy]phenyl)propanoate; 

Methyl 2-isopropylthio-3-{4-I3-(3-ethyl-4-methyl-2-oxo-2.5-dihydro-1H-1-pyrroI^ 

2-Methoxy-3^4-[2-(3-ethyl-4^fnethyI-2K)xo-2.5Klihydro-1H-^pyrrolyl)ethox^^ add; 

2-lsopropQxy-3-{4-[2-{3.4-dimethyl-2-oxo-2.5^hydro-1 H-1 -pyrrolyl)ethoxy]phenyl}propanoic add; 

2-lsopropoxy-3-{4-[3-(3-ethyl-4-methyl-2-oxo-2,5Kjihydro-1 H-1 -pyrrolyI)propyl]phenyl}propanoic add; 

2-lsopropyfthlo-3-{4-[3-(3-ethyl-4-methyI-2K)xo-2.5-dihydro-1 H-1 -pyrrolyOpropyIlphenyl}propandc add; 

2-lsopropy!amino-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2.5-dihydro-1 H-1 -pyrrolyOethcDcylpherTyOpropandc add; 

2-Ethaxy-3-{4-[2-(4-methyl-7-oxo-1 ,4-dia2epan-1 -yl)ethoxy]phenyl}propanamide; 

2-Ethoxy-3-{4-[3-{4-methyJ-7-oxo-1 ,4-diazepan-1 -yl)propyl]phenyl}propanamide; 

2-Ethoxy-3-{4-[3-{4-benzyl-7-oxo-1 ,4-dia2epan-1 -yOpropyOphenyOpropanamide; 

2-lsopropQxy-3-{4-[3-{4-ethyl-7-Qxo-1 ,4'dia2epan-1 -yl)propyOpheny!}propanamide; 

2-Ethy!thio-3-{4-[2-(4-methyi-7-Qxo-1 .4-diazepan-1 •y!)ethoxy]phenyI}propanamide; 

2-Elhylamino-3-{4-[2-(4-methyl-7-oxo-l ,4<lia2epan-1 -yI)ethoxy]phenyl}propanamide: 

N1 ,2-Dimethyl-3H4-[2-(4-methyl-7-oxo-1 .4-diazepan-l -yOethoxy]phenyI}-2-ethQxypropanamide; 

2-Ethoxy-3-{4-[2-(7-oxo-4-pheny(-1,4-diazepan-1-yl)ethQxyJphenyI}propanamide; 

Ethyl 2-ethoxy-3-{4.[2-(4-methyl-7-oxo-1 ,4-diazepan-1 .yl)ethoxy]phenyl}propanoate; 

Methyl 2-ethytthio-3-{4-[2-{4-methyl-7-oxo-1 .4-dtazepan-1-yOelhQxy]phenyl}propanoate; 

2-EthQxy-3-{4-l2-{4-methyl-7-Qxo-1 ,4-dia2eparM -yOethoxy]phenyl}propanoic acid; 

2-Ethoxy-3-{4-p-(4-methyl-7-oxo-1 ,4-dia2epan-1 -yl)propyOphenyl}propanoic add; 

2-Ethoxy-3-{4-[3-{4-benzyl-7-oxo-1 ,4-diazepan-1 -yl)propyl]phenyl}propanoic add; 

2-lsopropQxy-3-{4-[3-(4-ethyl-7-oxo-1 ,4-dia2epan-1 -yl)propyQphenyl}propanoic acid; 

2-Ethylthio-3-{4-I2-{4.methyl-7-oxo.1 ,4-dia2epan-1 -yl)ethaxy]phenyI)propanolc add; 
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2-Ethylamino-3-{4-[2-(4-methyl-7-oxo-1 ,4-dia2epan-1 -yl)ethoxy]phenyi}propanoic acid; 
2-Ethoxy-2-methyl-3-{4-[2-(4-methyl-7-oxo-1 .4-dia2epan-1 -y!)ethoxy]phenyl)propanoic acid; 
2-Ethoxy-3-{4-[2-{7-oxo-4-phenyl-1 ;4-dia2epan-1 -yl)ethoxy]phenyl)propanoic add; 
2-lsopropylthio-3-{4-I2-(1 -0X0-1 .2-dihydrophlhalazin-2-yI)ethoxylphenyl}propanohydroxamic acid; 
2-Ethyiamino-3-{4-[2-(1 -Gxo-1 ,2<lihydrophthaIazin-2-yl)ethoxy]phenyl}propanohydroxamic acid; 
2-Propoxy-3-{4-[2-(4-oxo-3.4-dihydro-2H-1.3-benzoxa2in-3-yl)ethoxy]phenyI}propanohydroxamic acid; 
2-Propylthlo-3-{4-[2-{4-oxo-3,4-dihydro-2H-1,3-ben20xa2in-3-yI)ethoxy]phenyl)propanohydroxam 
2-Ethaxy-3-{4-[2-(4-oxo-1 .2,3.4-tetrahydroquina2olin-3-yI)ethoxylphenyl}propanohydroxamic add; 
2-Propoxy-3-{4-[2-(4-oxch3,4-dihydro-2H-1,3-benzthia2in-3-yOethoxy]phenyI)propanohydroxan^ 
2-Ethoxy3-{4-[2-(1 -oxo-1 .2,3,4-tetrahydroisoquinoiin-2-yl)ethoxy]phenyl)propanohydroxamic acid; 
2-lsopropoxy-3-{4-[2-(4-oxo-3.4-dihydroquinazolin-3-yl)ethoxy]pheny!}propanohydroxamlc acid; 
2-Ethoxycarbonyl-2-methoxy-3-{4-[2-(1-oxo-1.2Kiihydrophthaiazln-2-yOemoxy]^ 

N-Methyl-2-ethoxy-2-ethoxycarbonyI-3-{4-[2-{1 -oxo-1 .2-dihydrophthaIa2in-2-yl)ethoxyJ)henyl}propanarnide; 

2-Propoxy-3-{4-[2-(4-oxo-3.4-dihydro-2H-1.3-benzoxa2in-3-yl)ethoxy]ben2y!)malonamide; 

Dimethyl 2-methoxy-3-{4-[2-(1 -oxo-1 .2-dihydrophthalazin-2-yl)ethoxy]ben2yi}malonate; 

Diethyl 2-propy!thio-3-{4-[2-(4-oxo-3.4<lihydro-2H-1,3-ben20xa2in-3-yl)ethoxy]ben2yI}malonate; 

Diethyl 2-ethoxy-3-{4-[2-(4-oxo-3,4-dihydro-2H-1 ,3-benzoxa2ln-3-yl)ethoxy]ben2yl}malonate; 

2-Ethoxycarbonyl-2-methoxy-3K4-(2-{4-oxo-3,4<iihydro-2H-1.3-benzoxazin-3-yO 

N-Methyl-2-ethoxy-2-ethQxycarbpryl-3^4^2-{4-axo-3,4<lihydro-2H-t 

mide; 

2-Ethoxycartx)nyl-2-isopropoxy-3-{4-[2-(4-oxo-3.4-dihydroquinazoIin-3-yl)ethoxy]phenyQ^ 

Diethyl 2-ethoxy-3-{4-[2-(4-oxo-3,4-dihydroquina2olin-3-yOethQxy]benzyOrralon^ 

2-Ethoxycarbonyl-2-methoxy-3-{4-[2-(4-oxo-3,4Klihydroquina2OIin-3-y0ethoxy]pher^ 

2-Ethoxy-3-{4-[2-(4-oxo-3.4-dihydroquina2Olin-3-yl)ethoxy]benzy0malonamid 

N-Methyl-2-ethoxy-2-ethoxycarbonyI-3-{4-[2-(4-oxo-3,4-dihydroquina2olin-3-yO^ 

2-EthQxycarbonyl-2-lsopropoxy-3-{4-I2-(1 H7ielhyl-2,4Kjioxo-1 ,2,3,^ 

panamlde; 

Diethyl 2-ethoxy-3-{4-[2-(1-methyl-2.4<iioxo-1.2.3,4-tetrahydroqulna20lin-3-yO 

2-Ethoxy-3-{4-[2-(1 -metfvl-2.4-dioxo-1 ,2,3.4-tetrahydroquinazoIin-3-yOethoxy]benzyi}^^ and 

N-Methyl-2-ethoxy-2-ethoxycart)onyl-3H4-l2-{1 -methyl-2.4Hjlioxo-1 .2.3.4-tet^ 

nyqpropanamid& 

Test Example 1: 

Antidiabetic effect on diabetic model mice: 

[0091 ] The a-substituted phenylprppionic add derivatives (1) according to the present invention were used to conduct 
a test for evaluating their activities against model mice suffering from non-insulin dependent diabetes mellHus (NIDDM). 
Incidentally, pioglitazone was used as a comparative compound. 

(Testing method) 

[0092] db/db Mice (Crea Co.; preliminarily rearing male mice aged 7 to 9 weeks for a week and using 4 or 5 mice 
having a blood glucose level of at least 300 mg/dl as a group) were used as subject animals. A predetermined amount 
of each of the conrpounds according to the present invention or the comparative compourKi was orally administered to 
the mice for 4 days once a day with the compound suspended in a 0.5% aqueous solution of sodium carboxymethyl 
cellulose. At 1 8 to 24 hours after the final administration, blood was collected from each of the subject animals to deter- 
mine its blood glucose level (found value) by means of a stmplified blood glucose meter. Mediace (manufactured by Ter- 
umo Corporation). On the other hand, the blood glucose level of a group of mice (control group) to which only a 0.5% 
aqueous solution of sodium cart)oxymethyf cellulose had been administered was also determined (control value). 
[0093] On the basis of the thus-determined blood glucose level as to each of the compounds according to the present 
invention and the comparative compound, percent reduction of blood glucose was calculated out in accordance with the 
following equation. The results are shown in the following Table 21 . 

Percent reduction (%) = [(Control value - Found vaIue)/(Control value)] x 100 
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Table 21 



10 



IS 



20 



Compound 


Dose (mg/kg/day) 


Percent reduction 
(%) 


Compound 


Dose (mg/kg/day) 


Percent reduction 
(%) 


1 A 
1 M 


50 


73 


1W 


50 


50 


1 R 
1 D 


20 


43 


IX 


50 


60 


1J 


20 


73 


1AA 


CM 


48 


IK 


50 


69 


1AR 


20 


38 


1N 


50 


72 


1BG 


10 


50 


10 


50 


42 


1BI 


20 


52 


1P 


50 


66 


IBS 


20 


60 


1Q 


50 


49 


Pioglitazone 


20 


26 


IT 


50 


53 


Pioglitazone 


50 


44 



25 



SO 



35 



[0094] As apparent from the results showwi In the table, the compounds according to the present Invention have an 
excellent antidiabetic effect 



Claims 



1. An a-substituted phenylprqiionic add derivative represented by the following general formula (1): 



( 1 ) 




40 



45 



2. 



wherein W is a monocyclic or bicydic lactam ring which may be substituted. A is an alkylene. alkyleneoxy or 
alkylenecarbonyl group which may be substituted by at least one hydroxy group, X is O. S. NH or CHg. is an 
amino, hydroxyamino, hydroxyalkylamino, monoalkylamino. dialkylamino. cyclic amino., hydroxy or lower alkoxy 
rnv2 ^ hydrogen atom, lower alkyi group, hydroxyalkyi group, alkoxyalkyl group, halogenoalky! group or 
COY (in which Y is an amino, hydroxyamino. hydroxyalkylamino. monoalkylamino. dialkylamino. cydic amino 
h^Qxy or lower alkoxy group), ?? is a lower alkyl, hydroxyalkyi. alkoxyalkyl or halogenoalkyi group. COY^ (in whid^ 
Y has me same meaning as defined above), or a phenyl, pyridyl or aralkyl group which may be substituted, and 
R IS a hydrogen or halogen atom, or an alkyl, alkoxy, halogenoalkyi, amino, hydroxy or acyl group, or a salt thereof. 

The a-substituted phenylproplonic add derivative or the salt thereof according to Claim 1. wherein W in the general 
formula (1) is selected from among groups represented by the following (W-1) to (W-9): 



so 



55 
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10 



IS 



20 



25 



30 




(W- I ) 



0 

;vv- 4 ) 



0 0 
(W-2) (W-:3) 



\R5 




(Vv- 5 ) 



(Vv - 7 ; 




(W- 8 ) 



40 

4. 
5. 

45 6. 



nitro. cartxwy or sulfonamide group, or a phenyl ''f ^"'SL « ,^*rted is a hydrogen atom or a lower alkyi 

delink abOTO), is N or CH. and m is an integer of 1 to 4. 
Am«iidnecomprisingthea.ubs««.edphenylpropionicaddd«^^ 
2 as an active ingredient 

Tlie medicine according to Claim 3. which is an antidiabetic. 

The medicine according to Oaim 3. which is an agent for lowering lipid. 
Amedi^n^composi^oncompr^r^thea-subst^utedpheny*,,^^^ 
to Qaim 1 or 2 and a pharmaceuticaily acceptable earner. 
Useof«,ea.ubs.itutedphen^p«^nicac«der««.iveorthesa« 
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